Handoffs during the nursing shift change were directly observed on two acute care wards each of a private and public hospital, for a total of 236 patient updates by 49 nurses during 14 shift changes. Data from the three wards which conducted audio-taped updates were transcribed. The transcriptions and field notes were analyzed for the existence and frequency of 21 strategies used in high reliability organizations. In addition, we iteratively categorized the interruptions, questions, and statements made during the updates. Finally, we iteratively categorized stances towards decisions communicated during the updates. Implications of the findings are discussed.
Handoffs during the nursing shift change were directly observed on two acute care wards each of a private and public hospital, for a total of 236 patient updates by 49 nurses during 14 shift changes. Data from the three wards which conducted audio-taped updates were transcribed. The transcriptions and field notes were analyzed for the existence and frequency of 21 strategies used in high reliability organizations. In addition, we iteratively categorized the interruptions, questions, and statements made during the updates. Finally, we iteratively categorized stances towards decisions communicated during the updates. Implications of the findings are discussed.
Continuity of care, or the converse of avoiding fragmentation of care, has been identified as a critical area in patient safety. (Cook, Render, and Woods, 2000; Petersen, Brennan, and O'Neil, 1994; Keyes, 2000; Gandhi, 2005) . Despite consensus that handoffs are critical in maintaining continuity of care (e.g., the JCAHO 2006 National Patient Safety Goal #2E), there is scant research on how handoffs are actually conducted and how interventions improve the quality of the handoff process (although see Roth 2004; Naylor 2000; Kerr, 2002; Matthews 2002; Grusenmeyer, 1995; Dvorak 1998; Brook 1971 , Rawal 1993 Paterson 1999; van Walraven 1999 van Walraven , 2004 Bayley 2005 ).
In healthcare, one challenge to the study of handoffs is the immense diversity and variability. A non-inclusive list of patient handoffs are:
• nursing shift changes, • physicians transferring primary responsibility for a patient, • physicians transferring primary responsibility to "on call" responsibility such as to "night float" physicians, • surgical to post-operative care, • nursing and physician handoff from the emergency department to inpatient units, • transfers from hospital to different hospitals, nursing homes or home-health care, and • temporary responsibility for staff leaving the unit for a short time, such as when a nurse accompanies a patient transfer. In addition, most handoffs are between individuals in the same discipline, but there are also interdisciplinary handoffs (e.g., operating room anesthesiologist to a nurse in postoperative recovery). Within these specific types of handoffs, there are many variations, including differences in the use of devices such as audio tape players, fax machines, and written summaries, and differences in the frequency of trainee or substitute (e.g., "agency") staffing. Finally, even within the same micro-environment, handoff updates have a vast range of personal styles (Kostopoulou and Shepherd, 2000) .
Another challenge in studying handoffs is in assessing the quality of the process. How does one know what information is inaccurate or missing except in extreme cases such as the 1995 amputation of the wrong leg of Willie King? In that case, the handoff from the surgery pool nurse to the surgery shift nurse did not include that the incorrect leg had been input by the clerk for amputation. Even with this case, the missing information is only detectable by observing after the handoff update. In order to address this challenge, we first identified what strategies are commonly employed, presumably to increase the robustness and quality of handoffs, in non-medical settings with high consequences for failure. In particular, we identified the existence and frequency of 19 strategies used in the NASA Johnson Space Center, several nuclear power generation plants in Canada, a railroad dispatch center in the U.S.A., and an ambulance dispatch center in Toronto. (Patterson et al., 2004) .
In this paper, we describe an exploratory observational study of how handoffs were conducted on 4 acute care wards by directly observing incoming nursing personnel during shift changes. Our expectation was that this would be a healthcare setting with relatively little variability in how handoffs were conducted, given that a well-known approach during shift changes on acute care wards is for the incoming set of nurses to listen together to audio-taped updates from the outgoing nursing personnel. In addition, we iteratively categorized the interruptions, questions, and statements made during the updates. Finally, we iteratively categorized stances towards decisions communicated during the updates into both taskspecific and role-based categories.
METHODS
At a public and private hospital, one observer [EP] directly observed an incoming charge or registered nurse from the time of arrival through the shift change update. On each ward, at least one nurse was observed throughout the entire subsequent shift and preparation for handoff to the next shift. Four acute care wards, two from each hospital, were selected on the basis of similarity as judged by personnel at each hospital. Freehand notes focused on handoff orientation strategies. Observations were done on two public and two private acute care wards between January and May 2001, for a total of 46 handoff updates (Table 1) . After they were selected for observation, it was discovered that only 3/4 wards employed the anticipated approach of audiotaped updates. One ward used written handoff summaries. Since the summaries were not collected and only one nurse could be observed at once, data from that ward were only analyzed where the data were available. Unpredicted differences were also discovered in how the audio-taped updates were conducted, including the inclusion of charge nurse updates and the presence of the nurse manager while listening to the updates. On all wards at the time of the observations, all Registered Nurses (RNs) and Licensed Practical Nurses (LPNs) gave updates, but on one of the wards, the LPNs had only recently begun to do so. Previously, the "covering" RN had given the only update on the patient. Nursing assistants did not give updates on any of the observed wards, although they listened to at least some of the updates on some of the wards.
FINDINGS
We investigated whether the 21 strategies identified in prior research (Patterson et al., 2004) were employed at each of the 4 wards ( Table 2) . Variability across wards, and sometimes within wards, was remarkable for several of these strategies. For example, consider the strategy of limiting interruptions during the handoff update (S#3). This strategy was usually accomplished while incoming nursing personnel listened to audio-taped by outgoing personnel by delaying patient requests (often by viewing pagers) and phone calls (normally by saying "I'll call you back. We're in report."). However, on several occasions, nurses opted to give face to face rather than taped briefings, during which there were six "social" interruptions (Table 3 ) which were not observed to occur during the audio-taped briefings and which nurses normally did not defer. In addition, for the ward where the updates were written, nurses did not defer interruptions while reading the updates.
Prior analyses of shift change handoffs in space shuttle mission control revealed that incoming controllers often asked questions during the update to target and extend the updated information, as well as to perform some error checking (Patterson and Woods, 2001) . The questions asked during the handoff updates (only observed on the three wards with audio-taping) were analyzed for the five types of questions previously identified as well as 4 new categories (Table 4) . As most of the handoff updates were audio-taped, the nurses rarely had the opportunity to ask questions of outgoing nursing personnel. Nevertheless, on several occasions, incoming nurses were observed to ask questions of the other nurses listening to the tape. In addition, when face to face handoffs were conducted, nurses had the opportunity to ask questions. These questions were iteratively categorized and 4/5 categories of questions from mission control were observed. The last category, error checking, was not observed during the face to face updates. However, a nurse manager was observed while listening to a taped update to ask a question about why a patient was started on heparin. (The nurse manager did not care for patients directly, but usually listened to all the updates on the day shift during the week.) New categories of questions were identified, primarily while nurses listened to the audio-taped updates: 1) improving the system (nurse manager), 2) a comment about the instability of a patient, 3) asking others to interpret an utterance on the tape, and 4) physically managing the tape. Overall, 49 questions were asked during 236 patient updates. In space shuttle mission control, every observed handoff update about 16 decisions (e.g., they decided to land a day early because there is a leak) was associated with the team's "stance" towards the decision (e.g., we think that they should land as soon as possible to reduce the chances that the leak will get worse, Patterson et al., 2001) . By conveying this information, presumably the team could push for change in a coordinated fashion across shifts if the decision was "reopened" for discussion. The transcribed updates were analyzed for "stance" information from the three wards where data were available. Stance information conveyed during the handoff updates was uniquely categorized into task-specific categories (e.g., bathroom privileges, fall risk) as well as role-based categories (Table 6 ). There are interesting differences between the 16 stances in mission control and the 71 in this study. First, the nurse's stance information included more parties. In mission control, it was the mechanical engineering team's stance in relation to a decision made by the Flight Director. In this study, the stance of the nurse, the physician, and the patient were often communicated, as well as occasional references to the family and other specialists such as respiratory therapists. Although it is not surprising that the shuttle's stance was not included in mission control, it is interesting that the astronauts' stances were not communicated. It is possible that this is due to a difference in how decisions were made -perhaps decision making less synchronous in this studyl, leading to the need for nurses to track stances of more parties. It is also possible that astronauts have less influence on decision making than patients or that astronauts do not publicly differ with others' decisions due to public relations concerns. Second, the nurse's knowledge of the stances of others appeared less certain than in mission control (e.g., "She has not had anything to clean out her bowels. I think the residents are waiting on the doctor's approval before they actually go ahead and set her up but she's been NPO all night."). Finally, it appears that there might be a function to stance communications that was not observed in mission control: discussing deviations from orders that were not otherwise communicated. He's very hungry right now. We're going to try and get the docs to try and to give him some diet this morning. Nurse wants others to take action 3
Get an IV site even if it's hard for you and IV therapy because she has had 3 CABGs Nurse deviated from order 2
The dressing was about saturated again. What I did was I just took off the <curlex> He's got some wet four by fours, wet to dry four by fours. I just put on a new Curlex because I didn't want to keep ripping off the four by fours because, you know, it's already bleeding. Nurse wants physician to investigate symptom 2
Her lung sounds are terrible. She is coughing up some really thick nasty yellow stuff. She's kept her roommate awake all night long with her hacking, and that with her…she just really doesn't sound good. I told the dr yesterday morning, I asked her if she could look at her, and I think that's why they're doing the Thoracentesis today, because she's just all filled up. I just wanted to let you know that she just doesn't sound too good. Patient wants physician to change order, but nurse disagrees 1
He wasn't real happy with the single vicodin that we've been giving for pain and so he asked for something else. I was allowed to give him 2 mg of morphine. He said that didn't do a thing. I told him that it's not going to knock him out, it's not going to give him the rush that the stuff was giving him at home when he was taking it hand over fist.
DISCUSSION
Of 21 handoff strategies identified in prior research, 6 were always or usually used, 2 were occasionally used, 2 were rarely used, and 11 were not observed. Overall, there was large variability across wards (3 wards used audio-taped handoffs and one ward used a written handoff), and within wards, both over time and individuals. This variability suggests that standardization of how handoffs are conducted within a hospital might require substantial process changes. These findings suggest that changing handoff updates from an audio-taped to an interactive face-to-face format might need to be done with care in order to avoid unintended consequences. First, since nurses were not observed to initiate questions much during the few face to face updates that were observed, this activity might need to be encouraged in order to fully reap the benefits of a face to face update. Second, although this was a small dataset, it is possible that social interruptions might be greater during face to face updates. Third, without hearing all of the updates, there might be a loss of situation awareness for others' patients, making it more difficult to accept temporary responsibility and quickly respond to acute events such as codes. Fourth, charge nurses might need to proactively obtain additional updates in order to know how to assign new patients to staff, which patients to discharge first when additional beds are needed, and which patients have special considerations, such as Do Not Resuscitate (DNR) patients. Finally, mechanisms for communicating information to nursing assistants or others who listen to handoff updates might need to be considered, such as forms that indicate which patients need blood sugar readings.
The absence of readbacks in this study (with one exception) is consistent with findings from NASA mission control, two nuclear power plants, an ambulance dispatch center, and a railroad dispatch center. This finding suggests that readbacks might not be worth the associated costs during handoff updates. This is not particularly surprising given that readbacks are normally used to confirm critical information that is verbally communicated for the first time.
The absence of conveying information in the same order every time is also consistent with prior findings. The typical ordering appears to be most important first (after identifiers of room number and patient name). This might be explained by the observation that information conveyed during handoff updates is normally redundant with information available in other places, such as the patient chart. By ordering information by most important, the oncoming person can be aided in anticipation of possible future events as well as in prioritizing activities.
